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INTRODUCTION
Trademark infringement litigation has always played a crucial role in trademark competition. Trademarks are usually reviewed by the trademark authority of each country for approval, but in trademark infringement litigation, the scope of coverage of the plaintiff's trademark will still catch great attention because it is a key factor for judging whether the defendant has infringed the plaintiff's trademark or not. Therefore, how to determine the level of similarity of trademarks objectively is critical not only for the two parties, as well as their lawyers, in trademark infringement litigation but also the judge, who needs to identify and evaluate concrete evidence of trademark infringement. As for trademark designers, it is risky if they are unaware of infringing the There are studies analyzed the evaluation models of brand identification in product design (Herm and Moeller, 2014) . Because patents and trademarks share some similar properties, some studies proposed pattern identification in patents (Venugopalan and Rai, 2015) . Researchers pointed out that when judging whether two trademarks are similar or not, such judgment should be made based on objective facts and by consumers with an average level of knowledge and experience. The researchers when conducting experiments should observe if two goods or services are mistaken as from the same source with a common level of attention. Moreover, trademark identification should be performed based on (1) overall observation, (2) isolated observation at different time and different place, and (3) overall impression of similarity (Wang, 2008) .
Trademark confusion and misidentification refers to the condition where consumers misidentify the source of goods or services because of highly similar trademarks. According to the guidelines on "possible confusion and misidentification" issued by the Ministry of Economic Affairs, there are eight factors that should be considered: (1) Level of distinctiveness of trademark(s); (2) Whether two trademarks are similar and the extent of the extent of their similarity; (3) Whether the goods or services are similar and the extent of their similarity; (4) Status of diversified operation of a prior right holder; (5) Circumstances of actual confusion; (6) The extent to which relevant consumers are familiar with the trademarks concerned; (7) Whether the application to register a trademark at issue is filed in good faith; and (8) Other factors that cause confusion (TIPO, 2004) .
Chen et al. used MDS to build a visual map Studies for examining design patent expansion (Chen and Chang, 2015) . There are also many patent expansion studies focusing on patent search technology (Sharma et al., 2015; Mahdabi and Crestani, 2014; Al-Shboul and Myaeng, 2014) . Chen et al. examined the distance relationship among brands by analyzing data of the top hundred global brands of a specific year (Chen and Liang, 2013) . Cheng et al. used Google as an example to study factors causing word mark confusion (Chen and Cheng, 2013 ).
The present study used trademark maps to review industry mapping and competitive stress of the top hundred global trademarks. The aim of the present study is to replace the old trademark infringement reviewing approach by exploring the development of internationally well-known trademarks of a sector over the past decade (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) using trademark maps. Because trademark innovation is the major competitive approach employed by companies, it is urgent to understand the identification and expansion of global brand names.
METHOD

Subjects
This study recruited 60 ordinary consumers because the key trademark observers are ordinary consumers. Among them, 35% were males (N=21); 65% females (N=39). The average age of the participants was 37 years old. A Likert scale (Chernyak et al., 2016 ) with a range from 1 (very unfamiliar) to 5 (very familiar) was used to assess the participants' level of familiarity with trademarks from the eight major industries. The average score of familiarity with trademarks from the eight major industries was 3.14, suggesting that the study participants had an above medium level of familiarity.
Samples
Each year, world-famous trademark valuation companies would rank global brands by brand value. Well-known brands are often counterfeited, and for word marks, counterfeiting is especially serious. This study explored the word marks of the top hundred global brands (BrandZ) between 2006 and 2015 (for a total of ten years) (Brand, 2016) . A total of 173 word marks were picked and examined (See Table 1 ). For figurative marks, they were not discussed here but in another study. 
Tools
For experiment planning, his study followed the three general trademark-judging principles: (1) general cautions, (2) overall observation, and (3) isolation comparison. The researchers of this study first prepared picture cards for the experiment; each card was 8cm x 8cm. Because the target of the analysis was word marks, Times, a commonly used serif typeface, was used to make the picture cards. This measure is to prevent special typefaces from distracting the participants' attention.
Statistical
There were 173 word mark samples from the top hundred brands worldwide between 2006 and 2015. Trademark competitors are usually companies in the same industry, and therefore, in the study, the 173 word mark samples were classified into eight groups based their industry. The eight industries were (1) cars, (2) drinks and food, (3) entertainment, apparel, and luxury, (4) financial, (5) oil, gas, and telecom, (6) personal care and medical, (7) retail and logistics, and (8) technology. Then, the level of similarity of word marks of each industry was determined. The present study used the MDS approach and established a trademark map for each of the eight major industries.
TRADEMARK DEVELOPMENT TREND
To show the level of trademark competitiveness of each year, the present study plotted a trademark map for each year from 2006 to 2015, and trademarks were classified by the industry (eight industries) for the analysis. The researchers further calculated the trademark competitive stress between 2006 and 2015 of the eight major industries. Trademark competitive stress refers to the number of trademarks of a specific industry in a specific year, and the more trademarks, the greater the trademark competitive stress (the maximum stress coefficient is 1 and the minimum is 0). Take the car industry (coded C) as an example, the industry had twelve trademarks in the global top hundred between 2006 and 2015, and in 2007, the number of trademarks of the car industry was 11. Therefore, the trademark competitive pressure of the car industry in 2007 was 11/12=0.92, which means that the car industry was highly competitive. The present study calculated the average competitive stress of each year and the average competitive stress of the industry between 2006 and 2015. See Table 2 . 
2010 Trademark map
Among the global top hundred trademarks in 2010, the financial industry had the highest number of trademarks, accounting for 25% of all trademarks in 2010. The oil, gas, and telecom industry had the second highest number of trademarks, 18%. The personal care and medical industry had the lowest number of trademarks, 5%. The average trademark competitive stress in 2010 was 0.60. In terms of the level of overlap, most of the industries had excellent trademark identifiability, especially the car industry, the entertainment, apparel, and luxury industry, the personal care and medical industry, and the retail and logistics industry. Please refer to Figure 5 .
Figure-5. 2010 Trademark map of the eight major industries
2011 Trademark map
Among the global top hundred trademarks in 2011, the financial industry had the highest number of trademarks, accounting for 27% of all trademarks in 2011. The technology industry had the second highest number of trademarks, 20%. The personal care and medical industry had the lowest number of trademarks, 4%. The average trademark competitive stress in 2011 was 0.57, the lowest over the years. In terms of the level of overlap, most of the industries had excellent trademark identifiability, especially the car industry, the drinks and food industry, the entertainment, apparel, and luxury industry, the personal care and medical industry, and the retail and logistics industry. In addition, the retail and logistics industry's trademark competitive stress of 2011 was the lowest (0.48) over the years. Please refer to Figure 6 . 
2013 Trademark Map
Among the global top hundred trademarks in 2013, the financial industry had the highest number of trademarks, accounting for 25% of all trademarks in 2010. The oil, gas, and telecom industry had the second highest number of trademarks, 18%. The personal care and medical industry had the lowest number of trademarks, 4%. The average trademark competitive stress in 2013 was 0.60. In terms of the level of overlap, most of the industries had excellent trademark identifiability, especially the car industry, the drinks and food industry, the entertainment, apparel, and luxury industry, the personal care and medical industry, and the retail and logistics industry. Please refer to Figure 8 . 
TRADEMARK MAPS OF THE EIGHT MAJOR INDUSTRIES
Similarity judgment in this study was made based on MDS, which analyze quantitative data, such as ratio scales . The present study examined the level of similarity of the word marks of the eight major industries and then set up a data matrix of the similarity level. Next, a two-dimensional trademark map was plotted. Though this kind of two-dimensional map may slightly exaggerate the stress coefficient, it is good for visualizing the trend of trademarks over years. See Table 3 for the stress and RSQ of the eight major industries. The present study used the MDS approach to plot the trademarks of the eight major industries on a plane based on trademark identifiability. Figures 11 to 18 showed the trademark maps of the following eight industries: (1) cars, (2) drinks and food, (3) entertainment, apparel, and luxury, (4) financial, (5) oil, gas, and telecom, (6) personal care and medical, (7) retail and logistics, and (8) technology. 
Trademark map of car industry
Trademark map of drinks and food industry
For the drinks and food industry (coded D), the industry had 12 trademarks in the global top hundred between 2006 and 2015. The non-decentralized distribution of trademarks suggests that these trademarks had a good identifiability. Moreover, the trademark competitors were the same between 2006 and 2015, meaning that competitors in the drinks and food industry were quite stable. Please refer to Figure 12 .
Figure-12. Trademark map of drinks and food industry
Trademark map of entertainment, apparel, and luxury industry
For the entertainment, apparel, and luxury industry (coded E), the industry had 12 trademarks in the global top hundred between 2006 and 2015. The non-decentralized distribution of trademarks suggests that the trademarks had a very good identifiability. This result may be directly attributed to the fact that the luxury industry tends to put great emphasis on brand positioning. Please refer to Figure 13 . 
Trademark map of financial industry
For the financial industry (coded F), the industry had 50 trademarks in the global top hundred between 2006 and 2015. There were three to four key competitor groups. Among the eight major industries, this industry had the highest number of trademarks, suggesting that the financial industry was highly dependent on trademark competition. As a result, the number of trademark competitors of this industry is likely to remain the highest among the eight major industries in the future. Please refer to Figure 14 . 
Trademark map of oil, gas, and telecom industry
For the oil, gas, and telecom industry (coded Q), the industry had 30 trademarks in the global top hundred between 2006 and 2015. The trademarks can be classified into three to four groups. Moreover, some of the samples were found to be highly overlapped, suggesting that the trademark identifiability of this industry was lower than of other industries. As a result, consumers may easily misidentify trademarks of the oil, gas, and telecom industry. Please refer to Figure 15 . 
Trademark map of personal care and medical industry
For the personal care and medical industry (coded P), the industry had eight trademarks in the global top hundred between 2006 and 2015. There were three key competitor groups. This industry had the lowest number of trademark competitors among the eight, and moreover, the trademarks can be easily identified. This finding suggests it was unlikely for consumers to misidentify trademarks of the personal care and medical industry. Please refer to Figure 16 . 
Trademark map of technology industry
For the technology industry (coded T), the industry had 28 trademarks in the global top hundred between 2006 and 2015. There were three key competitor groups. This industry had many trademarks, but overall, the identifiability of trademarks was good. This finding indicates that it was unlikely for consumers to misidentify trademarks from the technology industry. Please refer to Figure 18 .
Figure-18. Trademark map of technology industry
DISCUSSION AND CONCLUSION
This study recruited sixty general consumers. Among them, 35% were males (N=21); 65% females (N=39). The participants in average showed a medium level of familiarity with trademarks from the eight major industries (a Likert-scale score of 3.14).
Similarity judgment in this study was performed using MDS, and the participants' word mark distance of the eight major industries were obtained. The researchers in this study further set up a data matrix for the level of similarity and created two-dimensional trademark maps. Twodimensional distribution maps were used to present the trademark distribution visually, which is useful for corporate executives in their trademark-related decision-making process.
It can be found from the 2006 to 2015 trademark maps that the financial industry always had the highest number of trademarks, the oil, gas, and telecom industry the second, and the technology industry the third. Although these three industries had the highest number of trademarks, their trademark competitive stress was not the highest.
The top three industries with the highest trademark competitive stress were the drinks and food industry (0.73), the entertainment, apparel, and luxury industry (0.68), and the technology industry (0.67). Because trademark competition is continuous and accumulative, the average trademark competitive stress of industries reflects the continuous brand competitiveness of a company in its specific industry.
The two industries with the lowest trademark competitive stress were the financial industry (0.50) and the oil, gas, and telecom industry (0.51), suggesting that the trademarks of these two industries had changed gradually.
In terms of the total quantity, the financial industry had 50 trademarks that were the top hundred global trademarks from 2006 to 2015, and they account for 29% of all the trademarks (173 trademarks).
This finding shows that trademarks were a primary area of competition in the financial industry.
For trademark identifiability, all industries were found to have a good trademark identifiability, except the financial industry, which had a bigger overlap. This finding indicates that for consumers, international trademarks were distinct enough for clear identified.
The present study explored the identification and expansion of global trademarks through examining the distribution of the top hundred global trademark samples.
The results here are useful for companies in developing their trademarks. Other companies can also use the analysis method presented here to build their own trademark map for determining the identification and expansion of their trademarks in their industries.
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